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@ Trigger-type sprayer. 

@ A trigger-type sprayer (10) according to the present 
.invention sucks up, pressurizes and sprays a liquid contained 
in a container (12) having a mouth portion (12c). The sprayer 
(10) is provided with a housing (16) attached to the mouth 
portion (12c) of the container (12), a trigger (22) rockably 
attached to one end portion of the housing (16), a nozzle (34) 
formed on the trigger (22) and having an orifice (32), a 
cylinder (18) supported at the middle portion on the housing 
(16) and capable of facing the orifice (32), a suction tube (24) 
attached to the other end portion of the cylinder (18) and 
connecting the interior of the cylinder (18) and that of the 
container (12), a piston (20) one end of which is connected to 
the nozzle (34) and the other end of which is located in the 
cylinder (18), the piston (20) slidably touching the inner 
surface of the cylinder (18), a primary valve (54) for 
selectively connecting the suction tube (24} and the cylinder 
(18), and a secondary valve (44) for selectively connecting 
the cylinder (18) and the piston (20). The housing (16), trigger 
(22), nozzle (34), cylinder (18) and suction tube (24) are 
integrally formed. 
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Trigger-type sprayer 

The present invention relates to a trigger-type 
sprayer in which a piston is reciprocated by rocking a 
trigger, whereby a liquid in a container is sucked up, 
pressurized and sprayed. 

Sprayers of this type have a sprayer body which 
is attached to a mouth portion of a container. These 
conventional trigger- type sprayers are classified into 
two groups, three-way trigger type sprayers (Fig. .1) and 
two-way trigger type sprayers (Fig. 2), depending on the 
number of passages formed in the sprayer body. 

In a three-way trigger type sprayer (hereinafter 
referred to as simply "three-way sprayer"), a liquid in 
the container flows through a vertical passage 212 via a 
suction tube 210 and a primary valve 211, and then flows, 
into a slant passage 214. As a piston associated with a 
trigger is forced into the slant passage 214 by rocking 
the trigger, the liquid in the. slant passage 214 is 
pressurized and flows into a horizontal passage 216. 
Then, passing through a secondary valve 217, the liquid 
is sprayed through an orifice of a nozzle. 

In a two-way trigger type sprayer (hereinafter 
referred to as simply "two-way sprayer" ) r there is 
no slant passage, and the piston is disposed in the 
horizontal passage 216. Thus, the liquid passed through 
the suction tube 210 and the vertical passage 212 
flows into the horizontal passage 216 via the primary 
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valve 211. Then^ the liquid is pressurized by 

the reciprocating piston, and is sprayed through the 

secondary valve 217 and the orifice. 

A cylinder, which constitutes a pump mechanism in 
conjunction with the piston, is formed in the slant 
passage (in the case of three-way sprayer) or horizontal 
passage (In the case of two-way sprayer) of the sprayer 
body. The trigger is formed independently of the 
sprayer body, and is rockably attached thereto. 
In the three-way sprayer, the direction in 
which the piston is pushed in is not in line with the 
direction of the flow of the pressurized liquid. 
Namely, the pressurized liquid flows into the horizontal 
passage from the slant passage where it is compressed, 
thus changing its course or flowing direction. 
Therefore, a component of the liquid pressure will be 
transmitted to the sprayer body, resulting in a liquid 
pressure drop. Further, the three-way sprayer of this 
type, which has many passages therein, is complicated in 
structure and relatively high in manufacturing cost, 
requiring a lot of components or members. 

In the two-way sprayer, on the other hand, the 
moving direction of the piston coincides with the 
flowing direction of the pressurized liquid, so that 
no pressure drop takes place. Moreover, the two-way 
sprayer requires only a relatively small number of 
components, which leads to a reduction in manufacturing 
cost. 

In view of the actual technological competition, 
however, it is necessary further to reduce the number of 
components used in the sprayer for lower manufacturing 
cost, the conventional two-way sprayer is insufficient 
to meet these demands. 

The object of the present invention is to 
provide a trigger-type sprayer using a minimum number 
of components therein for simpler construction, thus 
enjoying very low manufacturing costs. 
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In order to attain the above object, a trigger-type 
sprayer according to the present invention is 
constructed so that part of a container corresponds to 
the sprayer body used in the prior art sprayer, and has 
no passages therein. The housing of a pump mechanism is 
integrally formed with a trigger and a cylinder, and is . 
attached to that part of the container which corresponds 
to the sprayer body. A nozzle is foirmed integrally on 
the trigger. Thus, according to the present invention, 
there is provided a trigger-type, one-way sprayer which 
has a single passage defined by a cylinder, that is, the 
horizontal passage 218, as shown in Fig. 3. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

Figs. 1 to 3 are diagrams schematically showing 
prior art three- and two-way sprayers of a triger type 
and a trigger- type one-way sprayer according to the 
present invention, respectively? 

Figs. 4 and 5 are a side view and a partial front 
view, respectively, showing a trigger-type sprayer of a 
first embodiirtent according to the invention; 

Pig. 6 is a sectional side view of the sprayer of 
the first embodiment, in which a trigger is locked; 

Fig. 7 is a perspective view showing a housing of a 
pump mechanism; 

Fig. 8 is a perspective view showing a secondary 

valve; 

Fig. 9 is a perspective view showing a primary 
valve ; 

Fig. 10 is a sectional side view of the sprayer of 
the first embodiment, in which the trigger is unlocked; 

Fig. 11 is a sectional side view of the sprayer of 
the first embodiment, in which the trigger is pushed in; 

Figs. 12 and 13 are a partial side view and a. 
partial front view, respectively, showing a trigger-type 
sprayer of a second embodiment according to. the invention; 
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Figs. 14 and 19 are partial sectional views shwoing 
the trigger- type sprayer of the second embodiment, in 
which a piston is in its initial position (projected 
position) and depressed position, respectively? 

Fig. 15 is a front view of a secondary valve; 
Fig. 16 is a rear view of a spinner of a nozzle? 
Pig. 17 is a perspective view of a valve rod? 
Fig. 18 is a sectional view showing a modification 
of a hinge; and 

Fig. 20 is a sectional view showing a modification 
of a child-proof mechanism. 

A trigger-type sprayer of a first embodiment 
according to the present invention will now be described 
in detail with reference to the accompanying drawings of 
Figs. 4 to 11. 

As shown in Pig* 4, a trigger- type, one-way sprayer 
10 of the first embodiment comprises a container 12 and 
a pttmp mechanism 14 attached thereto. 

As seen from Figs. 4 and 6, the container 12 
includes a vertically extending container body 12a and 
a horizontally extending mouth portion 12c fixed to one 
lateral face 12b formed of an upright surface at the 
upper portion of the container body 12a. Thus, the 
• mouth portion 12c of the container 12 opens sideways. 
As seen from Fig. 6, the pump mechanism 14 
includes a housing 16 attached to the mouth portion 12c 
of the container 12, a cylinder 18 defining a horizontal 
passage, a piston 20 reciprocating in the cylinder IB, 
and a trigger 22. One end of a suction tube 24 is 
attached to the rear end of the cylinder 18 in commu- 
nicating relation. The other end of the suction tube 24 
curvedly extends toward the bottom of the container 12. 
The suction tube 24 may be attached vertically or in the 
direction perpendicular to the axis of the cylinder 18. 
In veiw of fabricability , however, the suction tube 24 
is preferably attached horizontally or along the axis of 
the cylinder 18, as shown in Fig. 6. The housing 16, 
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cylinder 18 and trigger 22 are formed integrally, as 
shown in Fig. 7. The cylinder 18 is attached to the 
middle portion of the housing 16 so as to be housed 
therein. In such an arrangement that the pump mechanism 
14 is attached directly to the container 12, a clamp 
ring and sprayer body, which are essential to the 
arrangement of the prior art sprayer, can be omitted 
to simplify the structure of the sprayer 10. The 
housing 16 has an engaging projection 26 for preventing 
disengagement, while the mouth portion 12c is provided 
with a recess 28 to receive the projection 26 therein. 

As seen from Fig. 6, moreover, the trigger 22 is 
formed integrally with the housing 16, attached to the 
upper. front portion thereof by means of a thin-walled 
hinge 30 for rocking. Thus, as compared with the 
conventional arrangement in which a trigger is formed 
independently of a cylinder, the arrangement of Fig. 6 
is simplified, reduced in the number of independent 
members required. A nozzle 34 having an orifice (jet) 
32 in the center is formed integrally with the trigger 
.22. Thus, the structure is additionally simplified. 
The lower end edge of the nozzle 34 is rockably mounted 
on the trigger 22 by means of a thin-walled hinge 36. 

The piston 20 of the pump mechanism 14 has a front 
portion closely fitted in a cylindrical portion 
34a of the nozzle 34 and a rear portion fitted in the 
cylinder 18. Sealing skirts 38 and 40 are formed on 
the middle and rear end portions, respectively, of the 
outer peripheral surface of the piston 20, slidably . 
touching the inner surface of the cylinder 18. The 
piston 20 is in the form of a hollow cylinder which is 
open on the front end face and has a narrow aperture 42 
in the rear end face. A secondary valve 44 is contained 
in the piston 20. The secondary valve 44 integrally 
comprises a secondary valve plug 46 capable of blocking 
the aperture 42, a spinner 48 abutting against the back 
of the nozzle 34, and a spring portion 50 interposed 
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between the secondary valve plug 46 and the spinner 
48 • The spring portion 50 urges the secondary valve 
plug 46 to block the aperture 42 and the spinner 48 to 
abut against the nozzle 34- 

As extractively shown in Fig* 8, the secondary 
valve 44 is integrally formed. The secondary valve 
plug 46 includes a plug body portion 46a capable of 
being fitted in the aperture 42 and a guide portion 46b 
formed of four blades radially extending from the axis 
of the secondary valve 44. The spinner 48 includes 
a discoid body 48a and a guide portion 48b formed of 
four blades radially extending from the axis of the 
secondary valve 44. 

A central circular recess 48c and a parallel pair 
of passages 48d tangentially extending from the recess 
48c are formed in the front face of the spinner body 
48a. Since the tangential passages 48d are open in 
front r the spinner 48 cannot independently fulfill its 
function. When the spinner 48 abuts against the nozzle 
34, however, the passages 48d are blocked in front, so 
that the spinner 48 can fulfill its function. Thus, a 
pressurized liquid is swirled through the passages 48dr 
and sprayed through the recess 48c and the orifice 32. 

An aperture 52 connecting with the suction tube 
24 is formed in the central portion of the rear wall 
of the cylinder 18. A primary valve 54 is mounted in 
the rear portion of the interior of the cylinder 18. 
As extractively shown in Fig. 9, the primary valve 54 
comprises a primary valve plug 56 capable of blocking 
the aperture 52, a ring portion 58 coaxial with the 
primary valve plug 56 and fitted in the cylinder 18, and 
three equiangular arms 60 extending circumf erentially 
and coupling the primary valve plug 56 and the ring por- 
tion 58. In the primary valve 54 of this construction, 
the primary valve plug 56 is normally biased by the 
elastic force of the arms 60 to seal the aperture 52. 
Since the arms 60 extend circumf erentially , however, the 
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primary valve plug 56 can move along the axis of the 
piston 20 so as to be removed from the aperture 52. 

A compression coil spring 62 is contained in the 
cylinder 18. The front end of the compression coil 
spring 62 engages the rear end of the piston 20, while 
the rear end of the spring 62 engages the front end of 
the ring portion 58 of the primary valve 54. Thus, the 
compression coil spring 62 urges the piston 20 to be 
forced out of the cylinder 18, and the primary valve 54 
to be pressed against the rear wall of the cylinder 18. 

An inverted-L-shaped engaging portion 64 is formed 
on the back of the trigger 22. A support bar 68 is 
integrally rockably attached to the lower end portion of 
the housing 16 by means of a hinge 66. A pin-shaped 
latch portion 70 capable of engaging with the engaging 
portion 64 is formed at the tip end of the support bar 
68 . The trigger 22 is prevented from rocking or is 
locked when the latch portion 70 is coupled to the 
engaging portion 64, as shown in Fig* 6. A lug 74 is 
formed on one side of the support bar 68 • The lug 74 is 
capable of being inserted and held in a slit 72 formed 
in the wall of the housing 16. When the lug 74 is in 
the slit 72, as shown in Fig. 10, the support bar 68 
allows the trigger 22 to rock freely. 

A negative pressure preventing hole 76 is formed at 
the front portion of the cylinder 18. The negative 
pressure preventing hole 76 communicates with the body 
12a of the container 12 by means of the interior of the 
mouth portion 12c. when the trigger 22 is not pulled or 
depressed, the negative pressure preventing hole 76 is 
located between the two sealing skirts 38 and 40, as 
shown in Fig. 6. When the trigger 22 is depressed, 
the front sealing skirt 38 reaches the negative pressure 
preventing hole 76, as shown in Fig. 11. Thus, when 
the trigger 22 is pulled, the interior of the container 
12 is connected with the outside air by means of the 
negative pressure preventing hole 76. That portion 
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of the internal space of the cylinder 18 which is 
located behind the piston 20 is defined as a compression 
chamber 78, 

As shown in Figs. 5 and 7, two sets of engaging 
ridges 80 and 82 are formed integrally on the inner 
surface of the housing 16 and the outer surface of the 
trigger 22 f respectively, to prevent the trigger 22 from 
excessively rocking. The engaging ridges 80 and 82 of 
each set mesh with each other so that the trigger 22 is 
allowed to rock counterclockwise around the hinge 30 
from the position shown in Fig. 1, and is prevented from 
rocking clockwise (as in Fig. 7) from the position shown 
in Fig. 5. Thus^ with use of the engaging ridges 80 and 
82 arranged in this manner, the trigger 22 can be held 
so as to be rockable around the hinge 30 between the 
undepressed position shown in Figs. 6 eind 10 and the 
depressed position shown in Fig. 11. 

The operation of the sprayer 10 constructed in this 
manner will now be described in detail. 

During transportation or on display in a 
shopwindow, the latch portion 70 of the support bar 68 
is engaged with the engaging portion 64 of the trigger 
22, as shown in Fig. 6. In this state, the trigger 22 
is prevented from rocking by the support bar 68 even if 
it is subjected to an urging force to rock it counter- 
clockwise around the hinge 30. Accordingly, the trigger 
22 will never carelessly be rocked, so that unwanted 
spraying will securely be avoided. Namely, the support 
bar 68 constitutes a child-proof mechanism. In this 
embodiment, the child-proof mechanism is formed 
integrally with the pump mechanism 14, ensuring a very 
simple structure. It is to be understood that the. 
child-proof mechanism not only serves as a virgin lock, 
but also can be used when the spraying operation is 
suspended. 

In use, the latch portion 70 is disengaged from the 
engaging portion 64, and the support bar 68 is rocked 



01178S8 



- 9 - 

counterclockwise around the hinge 66 so that the lug 74 
is fitted and locked in the slit. 72 of the housing 15, 
as shown in Fig. 9. Locked in this manner, the support 
bar 68 will never prevent the trigger 22 from rocking. 
If the trigger 22 is pulled, it is rocked around the 
hinge 30 against the urging force of the coil spring 62. 
As the trigger 22 is rocked, the piston 20 is forced 
into the cylinder 18, so that the capacity of the 
compression chamber 78 in the cylinder 18 is reduced. 

- At this juncture, only the lower edge of the 
nozzle 34 is connected to the housing 16 by means of 
the hinge 36, while the upper edge is left free- 
Accordingly, the nozzle 34 can maintain its sub- 
stantially vertical position without following the 
rocking action of the trigger 22. Thus, the piston 
20 is forced into the cylinder 18, loaintaining the 
substantially horizontal position. 

If the urging force on the trigger 22 is removed 
thereafter, the piston 20 and the trigger 22 are 
returned to their respective initial positions shown in 
Fig. 9 by the biasing force of the coil spring 62. As a 
result, the capacity of the compression chamber 78 
increases, so that a negative pressure is produced in 
the compression chamber 78.. Accordingly, the primary 
valve 54 is opened against the uring force of the arms 
60, so that a liquid in the container 12 flows into the 
compression chamber 76 through the suction tube 24 and 
the primary valve 54, sucked by the negative pressure in 
the compression chamber 78. The primary valve 54 blocks 
the aperture 52 the moment the liquid ceases to flow 
into the compression chamber 76. The secondary valve 44 
is kept fully liquid-tight, since it is closed by the 
biasing force of the coil spring 50 as well as the 
negative pressure in the compression chamber 78. 

As the liquid is sucked up into the compression 
chamber 78 through the suction tube 24, the liquid 
remaining in the container 12 is decreased, possibly 
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producing a negative pressure in the container 12. When 
the piston 20 is forced into the cylinder 18, however, 
the sealing skirt 38 goes beyond the negative pressure 
preventing hole 76 of the cylinder 18, as shown in 
Fig. 11. Thus, the interior of the container 12 commu- 
nicates with the outside air by means of the negative 
pressure preventing hole 76, thereby preventing the 
production of a negative pressure in the container 12. 

Thereafter, if the trigger 22 is rocked again in 
the counterclockwise direction around the hinge 30, the 
piston 20 moves into the cylinder 18. As the trigger 22 
is further rocked, the piston 20 goes deeper into the 
cylinder 18 to pressurize the liquid in the compression 
chamber 78 . When the pressure of the liquid surpasses 
the biasing force of the spring portion 50 of the 
secondary valve 44, the secondary valve plug 46 is 
removed from the aperture 42 to open the secondary 
valve 44. Thereupon, the second valve plug 46 urges 
the spinner 48 so that the front of the spinner 48 
abuts against the nozzle 32 to close the front of the 
tangential passages 48d (Figs. 6 and 8). Therefore, the 
pressurized liquid flowing out through the aperture 42 
flows into the passages '48d to be swirled thereby. 
Then, the swirled liquid is sprayed through the orifice 
32. Thereafter, when the urging force on the trigger 
22 is removed f the liquid in the container 12 is sucked 
up into the compression chamber 78 for the next cycle 
of spraying operation. The next cycle is started by 
pulling the trigger 22. 

The sprayer 10 can be used as a dispenser if the 
spinner 48 is removed therefrom. It can also be used 
as a foamer whereby the liquid swirled and sprayed 
through the orifice 32 is dashed against foaming means 
such as a barrier to be foamed thereon. Moreover, the 
sprayer 10 may have a construction such that the pump 
mechanism 14 is attached to not the lateral but the 
top of the container 12 so that the piston 18 is 
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reciprocated vertically. 

According to the present invention, as described 
above, a cylinder and a trigger are integrally attached 
to the middle portion and the other end portion of a 
housing, respectively, while the mounting portion of a 
suction tube is attached to one end portion of the 
cylinder. A nozzle is formed integrally on the trigger. 
In this arrangement, the conventionally used spray body 
is omitted, and the trigger and nozzle, which have 
conventionally been independent members, are formed 
integrally with the cylinder. Thus, the structure is 
simplified, and the number of independent components 
required is reduced. Also, assembly work is facili- 
tated, lowering manufacturing cost. According to the 
invention, moreover, there may be provided a new-type 
sprayer, that is, a one-way sprayer which maintains the 
advantages of a two-way sprayer. 

Although an illustrative embodiment of the present 
invention has been described in detail herein with 
reference to the accompanying drawings , it is to be 
understood that the invention is not limited to the 
precise embodiment, and that various changes and 
modifications may be effected therein by one skilled 
in the art' without departing from the scope or spirit 
of the invention. 

A trigger-type sprayer according to. a second 
embodiment of the present invention will now be 
described in detail with reference to the accompanying 
drawings of Figs. 12 to 20. 

As shown in Figs. 12 to 14, a trigger-type, one-way 
sprayer 110 of the second embodiment according to the 
present invention comprises a container 112 and a pump 
mechanism 114 attached thereto. . . 

As seen from Fig. 14, the pump mechanism 114 
includes a cylinder 116 defining a horizontal passage 
and a piston 118 reciprocating in the cylinder 116. One 
end of a suction tube 120 is attached to one end of the 
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cylinder 116. The other end of the suction tube 120 
curvedly extends toward the bottom of the container 112. 
The suction tube 120 may be attached in the direction 
perpendicular to the axis of the cylinder 116. In veiw 
of fabricability, however, the suction tube 120 is 
preferably attached along the axis of the cylinder 116. 
The pomp niechanisia 114 is secured to the container 112 
with the other end of the cylinder 116 fitted in a mouth 
portion 113 of the container 112. 

In such an arrangement that the pump mechanism 
114 is attached directly to the container 112, the 
clamp ring and sprayer body, which are essential to 
the arrangement of the prior art sprayer, can be 
omitted to simplify the structure of the sprayer 110. 
Numerals 122 and 124 designate a projection on the 
cylinder 116 and a hole in the mouth portion 113, 
respectively r for preventing disengagement. 

As seen from Fig. 14, moreover, a trigger 126 is 
formed integrally with the cylinder 116, attached to the 
other end thereof by means of a hinge 127 for rocking. 
Thus, as compared with the conventional arrangement in 
which the trigger is formed independently of the 
cylinder, the arrangement of Fig- 14 is simplified, 
reduced in the number of independent members required. 
A nozzle 128 is formed integrally with the trigger 126, 
so that the structure is additionally simplified. 

The piston 118 of the pump mechanism 114 includes a 
first piston portion 132 fitted in the nozzle 128 and a 
second piston portion 134 fitted in the first piston 
portion 132. The first and second piston portions 132 
and 134 have on the outer peripheral surfaces thereof 
sealing skirts 136 and 138, respectively, in sliding 
contact with the inner surface of the cylinder 115. A 
secondary valve 140 is formed integrally on the front 
end of the first piston portion 132. A valve plug 142 
of the secondary valve 140 is coupled to the first 
piston portion 132 by means of three flexible arms 144 
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arranged in an equiangular manner (see Fig, 15). 
Normally, therefore, the valve plug 142 is pressed 
against a valve seat 146 formed on the second piston 
portion 134 by the elastic force of the arms 144. Thus, 
the valve seat 146 is sealed with the valve plug 142 
of the secondary valve 140 . Since the arms 144 extend, 
circumferentially, however, the valve plug 142 can move 
along the axis of the piston 118 so as to be removed 
from the valve seat 146. 

When the valve plug 142 is removed from the valve 
seat 146 by the pressurized liquid, it abuts against a 
spinner 148 (see Fig. 16) at the back of the nozzle 128. 
When the valve plug 142 is not in contact with the 
spinner 148, tangential passages 150 of the spinner 148 
are open at the back, so that the spinner 148 cannot 
fulfill its function. When the valve plug 142 abuts 
against the spinner 148, however, the passages 150 are 
closed at the back, so that the spinner 148 can fulfill 
its function. Thus, the pressurized liquid is swirled by 
the passages 150. 

A valve rod 152 is disposed unfixed in the cylinder 
116. As seen from Fig. 17, the valve rod 152 is formed 
of a pair of conical end portions 154 and 156, a square 
portion 158 coupled to the end portion 154, a large- 
diameter column portion 160 having a slanted shoulder 
portion 159 and coupled to the square portion 158, 
and a small-diameter column portion 162 between the 
large-diameter column portion 160 and the end portion 
156. A rounded shoulder portion 164 is formed at the 
junction of the end portion 154 and the square portion 
158, while a vertical shoulder portion 166 is formed at 
the junction of the small-diameter column portion 162 
and the end portion 156. The shoulder portion 164 can 
engage four projections 168 formed on the inner surface 
of the second piston portion 134 , while the shoulder 
portion 166 can abut against ribs 170 radially . 
protruding from the inner surface of the cylinder 116. 
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Also, the shoulder portion 159 of the large-diameter 
column portion 160 can engage a shoulder portion 172 
formed on the inner surface of the cylinder 116. When 
engaged, the shoulder portions 159 and 160 form a 
primary valve 173. The projections 168 can be in 
contact with the side faces of the square portion 158. 

The piston 118 is biased in its projecting 
direction by a compression coil spring 174 in the 
cylinder 116. Thus, the piston 118 is kept in a 
position such that the length of spring 174 is free. 
An engaging portion 176 is formed at the free end of 
the trigger 126. A support bar 180 is attached to the 
cylinder 116 by means of a hinge 178, and a mating 
portion 182 capable of engaging the engaging portion 176 
is formed at the tip of the support bar 180. A part 184 
of the mating portion 182 can engage an engaging recess 
186 formed in the wall of the container 112. 

The nozzle 128 is coupled to the trigger 126 by 
means of a hinge 179 on the lower edge of the nozzle 
128, and a slit 181 is formed at the upper edge portion. 
The hinge 179 and the slit 181 act so that the piston 
118 can move along the axis of the cylinder 116 without 
rocking around the hinge 127 when the trigger 126 is 
rocked around the hinge 127. The hinges 127, 178 and 
179 are not limited to the illustrated form, and may be 
in any other form that permits the desired actions. As 
shown in Fig. 18, for example, each of these hinges may 
be formed of an S-shaped, thin-walled portion. 

The sprayer 110 of the aforementioned construction 
is operated in the following manner. 

During transportation or on display in a shopwindow, 
the engaging portion 176 of the trigger 126 is in engage- 
ment with the mating portion 182 of the support bar 180, 
as shown in Fig. 14. In this state, if an urging force 
to rock the trigger 126 clockwise around the hinge 1?7 
is applied to the trigger 126, it is inclined to rock 
along a circular arc 190 shown in Fig. 14. However, the 
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support bar: 180 is allowed only to ^rock along a circular 
arc 192 aroiind the hinge 178. Therefore, the support 
bar 180 cannot rock even though the trigger 126 is sub- 
jected to the aforesaid urging force. Thus, when the 
engaging portions 176 and 182 are engaged, no urging 
force can rock the trigger 126. Accordingly, the 
trigger 126 will never carelessly be rocked, so that 
unwanted spraying will securely be avoided. Namely, the 
support bar 180. constitutes a child-proof mechanism. 

In this second embodiment, the child-proof 
mechanism is formed integrally with the pump mechanism 
114, ensuring a very simple structure. It is to be 
understood that the child-proof mechanism not only 
serves as a virgin lock, but also can be used when 
the spraying operating is suspended- As shown as a 
modification in Fig. 20, the child-proof mechanism: may 
be designated so that the support bar 180 is attached to 
the trigger 126 by means of the hinge 178. In the modi- 
fication of Fig. 20, the engaging portion 176 of the 
support bar 180 can engage the cylinder 116. In use, 
another engaging portion 183 of the support bar 180 is 
coupled to a mating portion 185 of the trigger 126. 

In use, the mating portion 182 is disengaged from 
the engaging portion 176/ and- the support bar 180 is 
rocked counterclockwise around the hinge 178 so that the 
part 184 is fitted and locked in the engaging recess 186 
of the container 112, as shown in Fig. 19. Locked in 
this manner, the support bar 180 will never prevent the 
trigger 126 from rocking. If the trigger 126 is pulled, 
it is rocked around the hinge 127 against the urging 
force of the spring 174. As the trigger 126 is rocked, 
the piston 118 is forced into the cylinder 118, so that 
the capacity of the chamber 194 in the cylinder 116 is 
reduced. In this case, the piston 118 is forced into 
the cylinder 116 without rocking around the hinge 127- 
owing to the existance of the hinge 179 and the slit 
181. If the urging force on. the trigger 126 is removed 
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thereafter, the piston 118 and the trigger 126 are 
returned to their respective initial positions shown in 
Fig. 14 by the biasing force of the spring 174. As a 
result, the capacity of the chamber 194 increases, so 
that a negative pressure is produced in the chamber 194. 

As the piston 118 returns to its initial position, 
the projections 168 of the second piston portion 134 
engage the shoulder portion 164 of the valve rod 152 to 
move the valve rod 152 together with the piston 118, 
thereby separating the shoulder portion 159 of the valve 
rod 152 from the shoulder portion 172 of the cylinder 
116. Thus^ the primary valve 173 is opened, so that the 
liquid in the container 112 is caused to flow into the 
chamber 194 through the suction tube 120 and the primary 
valve 173 by the negative pressure in the chamber 194. 
The secondary valve 140 is kept fully liquid-tight, 
since it is closed by the biasing force of the arms 144 
as well as the negative pressure in the chamber 194. As 
the liquid is sucked up into the chamber 194 through the 
suction tube 120, the liquid remaining in the container 
112 is decreased, possibly producing a negative pressure 
in the container 112. When the piston 118 is forced 
into the cylinder 116, however, the sealing skirt 
136 goes beyond a negative pressure preventing hole 
195 of the cylinder 116, as shown in Fig. 19. Thus, 
the interior of the container 112 communicates with the 
outside air by means of the negative pressure preventing 
hole 195, thereby preventing the production of a 
negative pressure in the container 112. 

Thereafter, if the trigger 126 is rocked again in 
the counterclockwise direction around the hinge 127, the 
projections 168 of the second piston portion 134 move in 
contact with the side faces of the square portion 158 of 
the valve rod 152. Accordingly, the valve rod 152 is 
moved together with the trigger 126 and the piston 118 
by the frictional force between the projections 168 and 
the square portion 158, so that the shoulder portion 159 
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abuts against the shoulder portion 172 to close the 
primary valve 173. As the trigger 126 is further rocked 
thereafter r the piston 118 goes deeper into the cylinder 
116 to pressurize the liquid in the chamber 194. When 
the pressure of the pressurized liquid surpasses the 
biasing force of the arms 144 of the secondary valve 
140, the valve plug 142 is removed from the valve seat 
146 to open the secondary valve 140. Thereupon, the 
valve plug 142 abuts against the back of the spinner 
148 to close the back of the tangential passages 150 
(Fig. 14). Therefore, the pressurized liquid flowing 
out through the secondary valve 140 flows into the 
passages 150 to be swirled thereby. Then, the swirled 
liquid is sprayed through the orifice 13i5. Thereafter, 
when . the urging force on the trigger 126 is removed, 
the liquid in the container 112 is sucked up into the 
chamber 194 for the next cycle of sparying operation. 
The next cycle is started by pulling the trigger 126. 

The sprayer 110 of the second embodiment can be 
used as a dispenser if the spinner 148 is removed 
therefrom. It can also be used as a foamer whereby the 
liquid swirled and sprayed through the orifice 136 is 
dashed against foaming means such as a barrier to be 
foamed thereon. Moreover, the sprayer 110 may have a 
construction such that the pump mechanism 114 is 
attached to not the lateral but the top of the container 
112 so that the piston 118 is reciprocated vertically. 

According to the second embodiment, as described 
above, a cylinder is provided with an engaging portion . 
at the middle portion thereof to be coupled to a 
container, a suction tube mounting portion at one end 
portion, and a trigger at the other end portion, and a 
nozzle is formed integrally on the trigger. With this 
arrangement, the second embodiment may produce the same 
effect of the foregoing first embodiment. 
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Claims: 

1. A trigger-type sprayer (10) which sucks up, 
pressurizes and sprays a liquid contained in a container 
(12) having a mouth portion (12c), comprising: 

a housing (16) attached to the mouth portion (12c) 
of the container (12); 

a trigger (22) rockably attached to one end portion 
of the housing (16); 

a nozzle (34) formed on the trigger (22) and having 
a orifice (32) ; 

a cylinder (18) supported at the middle portion 
on the housing (16) and capable of facing the orifice 
(32)? 

a suction tube (24) attached to the other end 
portion of the cylinder (18) and connecting the interior 
of the cylinder (18) and that of the container (12); 

a piston (20) one end of which is connected to the 
nozzle (34) and the other end of which is located in the 
cylinder (18), said piston (20) slidably touching the 
inner surface of the cylinder (IB); and 

valve means (44, 54) adapted to close and open the 
nozzle (34) and the suction tube (24), respectively, 
when the trigger (22) is rocked in one direction, and to 
open and close the nozzle (34) and the suction tube (24) 
when the trigger (22) is rocked in the other direction, 

characterized in that said housing (16), trigger 
(22), nozzle (34), cylinder (IB) and suction tube (24) 
are integrally formed. 

2. A trigger-type sprayer comprising: 
a container (12) having a mouth portion (12c); and 
a pump mechanism (14) which is attached to the 
container (12), and sucks up, pressurizes and sprays 
a liquid contained in the container (12), said pump 
mechanism (14) including a housing (16) attached to 
the mouth portion (12c) of the container (12), a 
trigger (22) rockably attached to one end portion of the 
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housing (16) r a nozzle (34) formed on the trigger (22) 
and having an orifice (32), a cylinder (18) supported at 
the middle portion on the housing (16) and capable of 
facing the orifice (32), a suction tube (24) attached 
to the other end portion of the cylinder (18) and 
connecting the interior of the cylinder (18) and that . 
of the container (12), a piston (20) one end of which 
is connected to the nozzle (34) and the other end of 
which is located in the cylinder (18), said piston (20) 
slidably touching the inner surface of the cylinder 
(18), and valve means (44, 54) adapted to close and open 
the nozzle (34) and the suction tube (24), respectively, 
when the trigger (22) is rocked in one direction, and to 
open and close the nozzle (34) and the suction tube (24) 
when the trigger (22) is rocked in the other direction, 

characterized in that said mouth portion (12c) 
of the container (12) is attached to a substantially 
vertical lateral face (12b) of the container (12) so as 
to extend substantially horizontally, and said housing 
(16), trigger (22), nozzle (34), cylinder (18) and 
suction tube (24) are integrally formed. 

3. The trigger-type sprayer according to claim 1 
or 2, characterized in that said trigger is rockably 
attached to the housing by means of a hinge, and said 
nozzle is rockably attached to the trigger by means of 
another hinge . 

4. The trigger- type sprayer according to claim 3, 
characterized in that said one end of the piston is 
fixed to the nozzle, and the other end of the piston has 
a through hole opening into the cylinder. 

5. The trigger-type sprayer according to claim 4, 
characterized in that said valve means includes a 
primary valve for selectively connecting the suction 
tube and the cylinder, and a secondary valve for 
selectively connecting the cylinder and the piston, 

6. The trigger-type sprayer according to claim 5, 
characterized in that said primary and secondary valves 
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are separately formed. 

7. The trigger-type sprayer according to claim 6, 
characterized in that said secondary valve includes a 
secondary valve plug capable of blocking said through 
hole, and a second urging member in the piston for 
urging the secondary valve plug in a direction such that 
the secondary valve plug blocks the through hole. 

8. The trigger-type sprayer according to claim 7, 
characterized in that said secondary valve plug and said 
second urging member are integrally formed, 

9. The trigger-type sprayer according to claim 6, 
characterized in that said primary valve includes a 
primary valve plug capable of blocking said suction 
tuber and a first urging member in the cylinder for 
urging the primary valve plug in a direction such that 
the primary valve plug blocks the suction tube. 

10. The trigger-type sprayer according to claim 9, 
characterized in that said primary valve plug and said 
first urging member are integrally formed. 

11. The trigger-type sprayer according to claim 3, 
characterized in that said piston includes a first 
piston portion one end of which is connected to the 
nozzle, and a second piston portion one end portion of 
which is inserted in the first piston portion and the 
other end portion of which is in sliding contact with 
the inner surface of the cylinder. 

12. The trigger-type sprayer according to 

claim 11, characterized in that said one end portion of 
the first piston portion is open, and a valve seat is 
formed at said one end portion of the second piston 
portion. 

13. The trigger-type sprayer according to 
claim 12, characterized in that said valve means 
includes a primary valve for selectively connecting the 
suction tube and the cylinder, and a secondary valve for 
selectively connecting the second piston portion and the 
nozzle. 
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14. The trigger-type sprayer according to 
claim 13, characterized in that said primary and 
secondary valves are separately formed. 

15. The trigger-type sprayer according to 

5 claim 14, characterized in that said secondary valve 

is attached to the one end portion of the first piston 
portion, and includes a secondary valve plug capable of 
blocking the valve seat and a second urging member for 
urging the secondary valve plug in a direction such that 
10 the secondary valve plug comes closely into contact with 
the valve seat . 

16. The trigger-type sprayer according to 

claim 15, characterized in that said secondary valve is 
formed integrally with the first piston portion. 
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